In the framework of the dispersion relation technique the relativistic six-quark equations for the molecule Σ b Σ * b are found. The relativistic six-quark amplitudes of the hexaquark including the quarks of three flavors (u, d, b) are calculated. The pole of these amplitudes determines the mass of Σ b Σ * b state M = 11620 M eV . The binding energy is equal to 27 M eV .
The prediction of a relatively deeply bound system with the quantum numbers of ΛΛ (called the H dibaryon) by Jaffe [1] in the late 1970s, based upon a bag-model calculation, started a vigorous search for such a system, both experimentally and also with alternate theoretical tools [2] [3] [4] .
The first study of baryon-baryon interactions with the lattice QCD was performed more than a decade ago [5, 6] . This calculation was quenched and used the m π ≥ 550 M eV . The NPLQCD Collaboration performed the first n f = 2 + 1 QCD calculations of baryon-baryon interactions [7, 8] at low energies but at unphysical pion masses. Quenched and dynamical calculations were subsequently performed by the HAL QCD Collaborations [9, 10] .
A number of quenched lattice QCD calculations [11] [12] [13] [14] [15] [16] have considered the H dibaryon, but to date no definite results have been reported. Earlier work concluded that the H dibaryons does not exist as a stable hadron in quenched QCD [15] , while more recent works [16, 17] find a hint of a bound state. By using energy dependent potential in the Schredinger equation in SU (3) limit, a hint of H dibaryon has been found in Ref. [18] . However, this hint evaporates when SU (3) breaking is included [19] .
The results of the lattice QCD calculations are presented in Ref. [20] . The first clear evidence for a bound state of two Λ baryons directly from QCD at a pion mass of m π ∼ 389 M eV is provided.
In our previous paper [21] the relativistic six-quark equations are found in the framework of coupled-channel formalism. The dynamical mixing between the subamplitudes of hexaquark are considered. The six-quark amplitudes of dibaryons are calculated. The poles of these amplitudes determine the masses of dibaryons.
The relativistic six-quark equations for the molecule N Ξ are found in the framework of the dispersion relation technique. The relativistic six-quark amplitudes of the hexaquark including the quarks of three flavors (u, d, s) are calculated. The contributions of six-quark subamplitudes to the hexaquark amplitude are calculated. The pole of these amplitudes determines the mass of dibaryon state N Ξ M = 2252 M eV . The binding energy is equal to 3 M eV .
In the framework of the dispersion relation technique the relativistic six-quark equations for the bottom baryon molecule Σ b Σ * b are found [22] . The relativistic six-quark amplitudes of the hexaquark including the two heavy quarks are calculated. The pole of these amplitudes determines the bottom molecule Σ b Σ * b (uub)(uub) with the mass M = 11620 M eV . The binding energy is equal to 27 M eV .
II. SIX-QUARK AMPLITUDES OF MOLECULAR STATE
The relativistic six-quark equations in the framework of the dispersion relation technique are derived. Only planar diagrams are used. The other diagrams due to the rules of 1/N c expansion [23] [24] [25] are neglected. We shall consider the derivation of the relativistic generalization of the Faddeev-Yakubovsky approach [26] . In our case the bottom dibaryons with the two bottom quarks are used. The pairwise interaction of all six quarks in the hexaquark are considered.
For instance, we consider the reduced amplitude α
( Fig. 1) . The coefficients are determined by the permutation of quarks [27, 28] . We should use the coefficients multiplying of the diagrams in the graphical equation (Fig. 1 ).
In Fig. 1 the first coefficient is equal to 4, that the number 4 = 2 (permutation of particles 1 and 2) ×2 (permutation of particles 3 and 4); the second coefficient is equal to 8, that the number 8 = 2 (permutation of particles 1 and 2) ×2 (replacement of particles 1, 2 with 3, 4) ×2 (permutation of particles 5 and 6); the third coefficient is equal to 16 , that the number 16 = 2 (permutation of particles 1 and 2) ×2 (permutation of particles 3 and 4) ×2 (replacement of particles 1, 2 with 3, 4) ×2 (permutation of particles 5 and 6).
The system of equations for the molecule Σ b Σ * b is given in the Appendix A. The functions I 1 , I 2 , I 3 , I 4 , I 5 , I 6 , I 7 similar to the Ref. [22] are considered.
III. CALCULATION RESULTS.
The system of five equations allows us to consider the bottom molecule Σ b Σ * b (uub uub) with the bottom B = −2, the isospin I = 2 and the spin-parity J P = 2 + . The mass of this state is equal to M = 11620 M eV . The binding energy is determined by the energy threshold 11647 M eV [29] .
The model in question take into account the hexaquarks with the two heavy quarksQQ, q = u, d, Q = b. In these calculations we do not consider the hexaquarks with the two different heavy quarks. But the results will be similar to the present ones.
The experimental data are absent, therefore we use the dimensionless parameters, which are similar to the previous paper [22] . The quark masses of the model are m u,d = 495 M eV and m b = 4840 M eV . We use the gluon coupling constants g 0 = 0.653 (diquark 0 + ) and g 1 = 0.292 (diquark 1 + ), cutoff parameters Λ = 11, Λ qb,bb = 7.35. The choice of cutoff values is reasonable in our consideration. If the cutoff is decreased, the hexaquarks masses will be larger.
In quark models, which describe rather well the masses and static properties of hadrons, the masses of the quarks usually have the similar values for the spectra of light and heavy hadrons. However, this is achieved at the expence of some difference in characteristic of confinement potential. It should be borne in mind that for a fixed hadron masses of the constituent quarks which enter into the composition of the hadron will become smaller when the slope of the confinement potential increases or its radius decreases. Therefore, conversely, we can change the masses of the constituent quarks when going from the spectrum of light to the heavy hadrons, while keeping the characteristic of the confinement potential unchanged.
We can effectively take into account the contribution of the confinement potential in obtaining the spectrum of heavy hadrons. The masses distinction of u and d quarks is neglected. The estimations of the theoretical error on the heavy dibaryons masses is 1 M eV . This results was obtained by the choice of model parameters.
IV. CONCLUSION.
In a strongly bound systems, which include the light quarks, where p/m ∼ 1, the approximation of nonrelativistic kinematics and dynamics is not justified. In our paper, the relativistic description of six-particles amplitudes of heavy dibaryons with the two heavy quarks is considered. We take into account the u, d, b quarks. Our model is confined to the quark-antiquark pair production on account of the phase space restriction. Here m q and m Q are the "masses" of the constituent quarks. Therefore the production of new quark-antiquark pair is absent for the low-lying hadrons.
Hadronic molecules are loosely bound states of hadrons, whose inter-hadron distances are larger than the quark confinement size.
The discovery of Z b states raises an interesting possibility of a strongly bound Σ
deuteron-like state, a "beauteron" [30] . But the results of our calculations showed that the mass of bound state Σ
The energy threshold of this state is equal to 11627 M eV [29] . The binding energy is very large, therefore this state is not hadronic molecule. We predict only one bottom dibaryon molecule Σ b Σ * b (uub uub) with the following quantum numbers: the isospin I = 2, the spin-parity J P = 2 + and the bottom number B = −2. The mass of this state is equal to M = 11620 M eV . The binding energy is determined by the energy threshold (E B = 27 M eV ).
The loosely bound state does not exist for the Λ b Λ b system. The bottom baryon molecule Σ b Σ * b may be produced at LHC. It should also be seen in lattice QCD. 
We used the functions I 1 , I 2 , I 3 , I 4 , I 5 , I 6 , I 7 (Ref. [22] ).
